Cold Spring Harbor Laboratory 1 Bungtown Road Cold Spring Harbor, New York 11724 1994), and it has been hypothesized that the change from NR2B to NR2A may be responsible for the decreased plasticity observed in older animals (Carmignoto and Vicini, 1992; Crair and Malenka, 1995). The Summary mechanisms controlling the switch in the composition of synaptic NMDA-Rs from NR2B-to NR2A-containing To elucidate mechanisms controlling the number and subunit composition of synaptic NMDA-Rs in hipporeceptors are not well understood. The cytoplasmic carboxyl termini of synaptic recepcampal slice neurons, the NR1, NR2A, and NR2B subunits were optically and electrophysiologically tagged.
Figure 1. NR2 Subunits Can Deliver NR1-GFP Subunits into Spines

Two-photon scanning laser images of hippocampal slice CA1 neurons expressing GFP-tagged NMDA-R subunits. (A) NR1-GFP does not reach dendritic spines. Apical dendritic region of a neuron cotransfected with (left) NR1-GFP and (middle)
). Our studies indicate that increased expression of although differences in single-channel properties between NR2A and NR2B may be responsible. NMDA-R subunits does not increase the number of receptors at synapses, but can affect the composition of Our results indicate that ligand binding to synaptic NR2B-containing receptors is sufficient to bring about receptors at synapses and decrease the synaptic NMDA-R response. Insertion of NMDA-R into synaptic the NR2B to NR2A replacement. This suggests that ligand binding by synaptic NR2B-containing receptors sites follows different rules, depending on receptor subunit composition. Synaptic insertion of NR2B-containing recruits an endocytosis apparatus that is linked to synaptic delivery of NR2A-containing receptors. Ligandreceptors does not increase with increased levels of expression nor does it require glutamatergic synaptic independent replacement of synaptic NR2B-containing receptors with recently synthesized NR2B-containing activity. It is possible that apposition of the presynaptic terminal or release of other substances (Dalva et al., receptors must be a distinct process. Notably, ligand- Our results show that spontaneous and, therefore, incoherent, synaptic activity can effect this switch from NR2B-to NR2A-containing receptors at synapses. Thus, while patterned coincident synaptic activity can promote calcium entry and synaptic plasticity (through LTPor LTD-like processes), coincident or incoherent activity will suffice to drive an NR2B to NR2A switch. This switch occurs most effectively when NR2A levels are higher (at older ages) and serves to reduce NMDA-R responses. These effects may play a role in diminishing plasticity of AMPA-Rs ( 
